Antibodies to 100- and 60-kDa surface proteins inhibit substratum attachment and differentiation of rodent skeletal myoblasts.
A rabbit polyclonal antiserum was raised against membrane vesicles shed from the surface of fusing L6 rat myoblasts. In immunoblots the antiserum recognized fibronectin, a protein of approximately 100,000 Da (100-kDa), and a protein of approximately 60,000 Da (60 kDa). If added prior to cellular alignment, immunoglobulins from this serum inhibited fusion of both rat (L6) and mouse (C2) myoblasts in a dose-dependent fashion. To determine which component of this serum was responsible for fusion inhibition, antibodies against fibronectin, the 100- and 60-kDa proteins were microaffinity purified and tested, individually, for their effects on myoblast fusion. Antibodies against fibronectin had no effect on fusion. Antibodies against the 100-kDa protein released most cells from the substratum. Antibodies against the 60-kDa protein completely inhibited fusion. Fusion inhibition was accompanied by a corresponding inhibition of expression of two differentiation markers, creatine phosphokinase and the acetylcholine receptor. The 60-kDa protein was found, by immunoblot analysis, in smooth muscle-like cells (BC3H1 cells) and in variant L6 cells that do not differentiate and do not fuse. However, in the differentiation incompetent cells, the 60-kDa antigen appeared to be present in reduced amount. Indirect immunofluorescence of unpermeabilized L6 cells revealed alterations in the distribution of all three antigens during development. Fibronectin first appeared in long fibrillar arrays above the surface of cells that were beginning to align and fuse; fibronectin was not present on myotubes. The 100-kDa protein was seen initially in prominent fibrillar projections at the tips of prefusion myoblasts. During fusion the antigen was observed at sites of cell-cell contact and on extracellular vesicles. The 100-kDa protein appeared to be less abundant on myotubes. The 60-kDa protein first appeared in regions of cell-cell contact on cells that were beginning to align and fuse. As. fusion progressed, the 60-kDa protein was also found in extracellular vesicles. The 60-kDa protein was not observed on myotubes. As a result of this study we have identified two previously undescribed cell surface proteins involved in rodent skeletal myogenesis. The first is an approximately 100-kDa protein involved in early interactions of skeletal myoblasts with their substratum. The second is an approximately 60-kDa protein involved in myoblast differentiation. Both proteins are shed from the myoblast surface during myotube formation.